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1. Title of the Invention 

LIQUID CRYSTAL DISPLAY DEVICE 

2. Scope of Claims 

A liquid crystal display device characterized in that photosensitive resin applied 
on at least one substrate of two sheets of substrates composing the liquid crystal display 
device is patterned through photolithography to form a spacer. 

3. Detailed Description of the Invention 

(Technical Field) 

The present invention relates to a liquid crystal display device. 
(Conventional Arts) 

A conventional liquid crystal display device, as shown in FIG 3, disposes a 
spacer 21 formed of glass particles, elastic balls made of insulating plastic, metal oxide 
particles, and so on, using a scattering method such as spray, in order to uniformly 
maintain a cell gap d between upper and lower substrates composing the liquid crystal 
display device. 

(Approaches for Solving the Problems) 

However, since the spacer formed of the particles is disposed on the substrate 
using the scattering method (sparsely scattering), it is technically difficult to uniformly 
maintain density of the spacer. In addition, variation of the density may cause the cell 
gap d to be partially changed, and agglomeration of the particles may cause visible dots 
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to be generated at a display surface of the liquid crystal display device. Further, when 
external pressure is applied from the upper substrate, movement of the particles may 
damage a transparent electrode on the surface of the substrate to make the transparent 
electrode out of order, or may lower the density to decrease the cell gap d, thereby 
sparsely scattering display of the liquid crystal. 

In order to solve the problems, the present invention provides a stationary 
spacer formed to have uniform size and density 

(Summary of the Invention) 

In order to solve the problems, the present invention provides a liquid crystal 
display device characterized in that photosensitive resin applied on at least one substrate 
of two sheets of substrates composing the liquid crystal display device is patterned 
through photolithography to form a spacer. 

(Applicability) 

FIG. 1 is a cross-sectional view of a liquid crystal display device of the present 
invention, and FIG 2 is a plan view of a lower substrate 7. 

As shown in FIG 1, an orientation layer 4 is formed on a transparent electrode 
3 patterned on the lower substrate 7, and then, as show in FIG 2, photosensitive resin 
such as photoresist is patterned using photolithography to form a spacer 5, thereby 
completing the liquid crystal display device. 

Since the spacer 5 formed of the photosensitive resin is adhered on the lower 
substrate 7 (accurately, an orientation layer 4), the spacer 5 maintains a stable state 
without separation or movement, even though external force such as rubbing treatment 
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or compression is applied to the display surface after assembly of the liquid crystal 
display device. In addition, since a shape of the spacer 5 is determined through 
photolithography, it may be possible to arbitrarily determine a shape, height and density 
of the spacer and uniformly form the shape, height and density of the spacers. 

(Embodiments) 
Embodiment 1 

FIG 1 is a cross-sectional view of a liquid crystal display device of the 
embodiment 1 of the present invention, which includes upper and lower substrates 2 and 
7 made of glass, and a transparent electrode 3 formed of ITO (indium tin oxide) through 
deposition and patterned through photolithography. Next, polyimide is coated thereon 
using a scattering method and baked to form an orientation layer 4. Then, UV curing 

photoresist is applied thereon using a spinner to a layer thickness of 5 Jjm±0.2jJm, and 

patterned through photolithography to have a diameter of 10 |Jm and a pitch of 0.2mm 
to form the spacer, as a shape shown in FIG. 2. 

The upper and lower substrates are oriented through a rubbing process, and the 
upper and lower surfaces 2 and 7 are assembled to be perpendicular to a subbing axis to 
inject liquid crystal 6 representing a T-N mode. Then, upper and lower polarization 
plates 1 and 8 are disposed as shown in FIG 1 such that a polarization axis of the upper 
polarization plate 1 and a rubbing axis of the upper substrate 2, and a polarization axis 
of the lower polarization plate 8 and a rubbing axis of the lower substrate 7 are parallel 
to each other. Additionally, an aluminum reflection plate 9 is adhered under the lower 
polarization plate 8 to configure a reflection liquid crystal display device. 
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Since the liquid crystal display device of the embodiment 1 has the spacer 5 
formed through photolithography, it is possible to form the spacer having uniform 

density, and since the spacer can have a uniform height of 5 pm±0.2pm, it is also 

possible to obtain a uniform cell gap all over an entire surface. In addition, since each 

spacer 5 has a cylindrical shape of a diameter of 10 pm, it is impossible to visually 

confirm the spacer 5 in the display surface of the liquid crystal display device. 

Further, since the spacer 5 is adhered on the lower substrate 7 (exactly, the 
orientation layer made of polyimide), the spacer 5 does not move though the upper 
surface of the liquid crystal display device is loaded to apply external force onto the 
spacer, thereby preventing the transparent electrode 3 from being damaged and 
preventing display disorder (confusion) due to decrease of the cell gap d. 

(Embodiment 2) 

A liquid crystal display device is fabricated through the same process as the 
embodiment 1, except that the lower substrate 7 is perpendicularly oriented by a titan- 
based coupling agent instead of the rubbing, and the upper substrate 2 is also oriented, 
to complete the liquid crystal display using dye-added quest-host liquid crystal, thereby 
obtaining the same effect as the embodiment 1 . 

(Embodiment 3) 

A liquid crystal display device is fabricated through the same process as the 
embodiment 1, except that the upper and lower substrates 2 and 7 are formed of a PET 
(polyethylene terephthalate) film to form a flexible liquid crystal display, thereby 
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obtaining a high performance liquid crystal display, without generating display 
dispersion due to compression of the display surface, which may be problems in the 
flexible liquid crystal display device due to the conventional scattering of particles. 

In this case, the upper and lower substrates 2 and 7 may be formed of PES 
(polyether sulfone), PO (polycarbonate), PI (polyimide), PMMA (polymethyl 
methacrylate), PE (polyethylene), and other transparent plastic films, in addition to PET 
film. In addition, the polarization plates 1 and 8 may be used as the substrates 2 and 7. 

Meanwhile, the spacer of the liquid crystal display device in accordance with the 
present invention may be made of gelatin, photosensitive polyimide, UV curing acryl 
resin, and other resins that can be photographed, in addition to photoresist. 

In addition, the spacer may be formed on the upper substrate as well as the lower 
substrate. 

Further, the substrate, at which the spacer is formed, may be one of the 
substrates interposing the liquid crystal or may be both substrates. Furthermore, the 
liquid crystal layer may be formed of a multi-layered structure, and both surfaces of an 
intermediate substrate may be simultaneously irradiated to form equal or different 
patterns to form spacers (for example, an intermediate substrate of a double-layered 
structure). In addition, a term "display device" used herein includes a visual device as 
well as a liquid crystal shutter using the liquid crystal as a shutter to form a latent image 
at a photosensitive body to perform a print operation. In addition, the display device 
may be a transmission device or a non-transmission device. Further, the present 
invention may be adapted to a display device such as ECS, electrophoresis, 
magnetophoresis, and so on. 
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(Effects of the Invention) 

As can be seen from the foregoing, the present invention is capable of obtaining 
a uniform cell gap d since the spacer for determining a cell gap d may be formed to have 
arbitrary density and height without moving, and providing a high performance and 
high quality liquid crystal display device since there is no display roughness due to 
agglomeration of the spacers, no damage of a transparent device due to compression, 
display disorder (dispersion) due to variation of the cell gap d. 

4. Brief Description of the Drawings 

FIG. 1 is a cross-sectional view illustrating a liquid crystal display device in 
accordance with the present invention; 

FIG. 2 is a plan view illustrating a lower substrate of a liquid crystal display 
device in accordance with the present invention; and 

FIG 3 is a cross-sectional view illustrating a conventional liquid crystal display 

device. 

• Description of Major Reference Numerals 

2: Upper Substrate 5: Spacer 7: Lower Substrate 
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